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successful, they did at least indicate the need far
systematic experiment and training, and for a
sighting apparatus that would ensure a reasonable
degree of accuracy at any given height and speed.
Besides these mechanical devices, the principles
upon which bombing of roads and railways could
be carried out with the maximum material and
moral effect were gradually discovered. Road and
railway junctions were obvious targets; but it
was found that to bomb a moving train resulted
in more damage to the line and greater dislocation
of traffic than to bomb the line itself; similarly,
the bombing of a column of transport moving along
a road resulted in a more lasting obstacle than that
provided by a few bomb craters.

At the Battle of Loos, in September, 1915, an
elaborate and highly co-ordinated scheme for ham-
pering German reinforcements by damaging focal
points on railways was evolved. Points were
allotted to the R.N.A.S., the B.F.C., the French
Air Service, and to a number of secret-service
agents. The R.F.O. dropped 5J tons of bombs
during the battle, but the results were still dis-
appointing. More intensive bombing was carried
out in the Battles of the Somme, 1916, when no less
than 292 tons of bombs were dropped. During
1917 and 1918 this practice was continued and
further knowledge of principles was obtained.
For instance, it was discovered that the best time
to bomb railways just behind the front was from
four to six hours after the attack had commenced,
and those more distant up to twenty hours later.
Premature bombing allowed the damage to be
repaired before reinforcements were due to move,
and bombing delayed too long would be useless
because the reinforcements would have passed.

Similar indirect co-operation sometimes took the
form of attacking enemy headquarters and billets
from the air, before and during a battle. The
results were loss of rest and disorganization, which
undoubtedly lowered the morale of the enemy and
contributed to his defeat.

(vi) Supply. A subsidiary, but still important,
function of the air service was the occasional supply
of necessaries to troops in action or in isolated
positions. At the siege of Kut in 1916, food,
ammunition, and other things were dropped from
aeroplanes for the besieged garrison; and in
October, 1918, British and Belgian aeroplanes
dropped 15,000 rations in a few hours on some
Belgian troops who could not be supplied in any
other way because the roads had become quite
impassable.

10. Long-distance Bombing. A later develop-
ment of air warfare took the form of long-distance
bombing raids upon the great centres of population
and industry belonging to the enemy. The raids
were performed by large aeroplanes capable of
carrying a heavy load of bombs and enough fuel
to enable them to reach their objective and to get
home again. The large bombers sometimes had

an escort of fighters; but they all carried machine
guns for defence against hostile aircraft. They
were able to evade the shells of anti-aircraft guns
by-flying high, except when they descended over
their targets to ensure accuracy in bombing.

(i) The first regular long-distance bombing raids
were made by the R.N.A.S. in 1916 (see Sect.
11 below), but it could not be maintained because
there were insufficient aeroplanes. Towards the
latter part of 1917 and early in 1918, however,
several raids were successfully performed, the
squadrons being based on Ochey. The reason why
long-distance bombing began to take place so late
in the War was that the primary duty of the air
arm was understood to be the assisting of the land
and sea forces; so that the activities of the R.F.C.
were, until 1918, necessarily subordinated to the
requirements of the army commanders. And, dur-
ing the first four years of the War, the army
demanded the services of more aeroplanes than
could be supplied; so that none could safely be
spared for independent action. Early in 1918,
however, it became possible to devote an incon-
siderable number to an air offensive which, by
striking at important munition and nerve centres
of the enemy, would hasten his defeat.

(ii) On the 5th June, 1918, an "Independent
Air Force " was constituted for this purpose. From
then until the end of the War it made repeated
bombing raids upon German industrial centres as
far as Cologne and Frankfort, causing some reduc-
tion in the output of munitions and all war material.
Experience of this class of long-distance bombing
raids proves that, to achieve its object, bombing
must be continuous; and the dislocation and delay
in the production of munitions is caused, not only by
the material damage (though that may be consider-
able), but also by the moral effect upon the
workers, by fear of air raids, by many false alarms,
and by a general reduction hi efficiency due to
frayed nerves. The ratio of the moral to the
material effect has been variously estimated at
10 to 1, 20 to 1, and even 40 to 1.

11. The Royal Naval Air Service, 1914-1918.
The first duty of the Fleet being to protect the
British Isles, the Admiralty assumed responsibility
for our, air defences in September, 1914, and the
R.N.A.S. naturally had a considerable share in the
work. But in February, 1916, the responsibility
passed to the War Office, and then the R.F.C. had
its share. Since both parts of the air arm were
involved, we propose to treat Home Defence in a
separate section (12) below; and will here proceed
to the functions of the Naval Air Arm.

(i) Anti-submarine Duties comprise patrolling
for and bombing submarines, and attacks on sub-
marine bases. As early as August, 1914, a cross-
channel air patrol between the North Foreland
and Ostend was established to assist in protecting
the convoys taking the Expeditionary Force to
France. But, for want of sufficient aircraft, we
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